Expression, purification, and characterization of recombinant human neurturin secreted from the yeast Pichia pastoris.
Neurturin (NTN), a potent neurotrophic factor acting specifically on dopaminergic neurons, is comprised of 102 amino acids as a mature protein. We artificially synthesized a gene for mature human NTN (hNTN) using codons preferred by the yeast Pichia pastoris. This synthesized gene, fused in frame with sequences encoding the alpha-factor signal peptide gene from Saccharomyces cerevisiae was cloned into P. pastoris expression vector pPIC9K. The recombinant plasmid pPIC9K-alpha-hNTN was then transformed into the yeast and stable multicopy recombinant P. pastoris strains were selected by G418 resistance. SDS-PAGE and Western blot assays of culture broth from a methanol-induced expression strain demonstrated that recombinant hNTN, a 16kDa glycosylated protein, was secreted into the culture medium. The recombinant protein was purified to greater than 95% using CM-Sepharose ion exchange and Superdex 75 size-exclusion chromatography steps. Bioactivity of the recombinant hNTN was confirmed by the ability of the protein to stimulate growth of nerve fibers from the dorsal root ganglia of chick embryos in vitro.